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1020030045887 81 JM 2003/9/8 

[£g°J S^HJI] HWANG, Seong Taek 

[?2J§^SS] 650306-1535311 

459-707 

s^ie ssjAi ui&otwm. 102s 303s 

[^3] KR 

[^Xl] ^3 HI423S2J CHI SIS i^, ^513 HI 60 

01 (°J) 

PIS^S] 20 £ 29,000 & 

12 B 12,000 s 

0 2 OS 

[^iAlS^S] 14 » 557,000 S 

[»5||] 598,000 B 
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.11 

1020030045887 #^ <^7}: 2003/9/8 

^7fl2] 7><y^> #*1<4 ^-fr* £33*r 71*1^ S}-#£-^ 

*r^<8 % 7>^^K>ofl o^A^ ^oj. 71^1^ #7l ^ 71^1^-* 

"S^Rr ^LHd ^ ^ JUl ^-B-^-, #71 *1<* 71^1 ^ #71 ^7fl^l 7><a 
7V #*1» ^ o^}^ ^afl ^2}- ^ JiJr ##-fH& ^Hl*>Jl #71 71^1 
^ #71 Ti^i ^ ^ iLJr ^ o.cHl 44 # 

^3 #^ c-iioie^ ^tb #^ ^4 ^ ii ^#7i * *}t& n 

o)b\ f>}?$ ^4 g ii s^ji, #7i 4 4*1^ 

#71 £afl ^4 * JIJl 44 <$.^°\ #°fl ^^5)^ # ^ 

3 dt4, §H> CflolE^ ^A}^- ^ ^4 ^ Jil ^#7l g #%> CflolEi 

#^ -g-4 ^ M# 

£ 3 
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1020030045887 #^ <^^>: 2003/9/8 

7>7l 2\ ft ^^^^ % 7>SJ ^^{SELF-HEALING WAVELENGTH 

DIVISION MULTIPLEX I ED PASSIVE OPTICAL NETWORK} 

£ 5^ 71^1^-4 7>S3^> 4^^4^21-71^ ^.jz). JL^ 

* 44 \£ 

£ 6a £ 6b^ 4^-lJ-4^4 ^ 7><9^ofl^ ^ #*j-fH| 

#°fl7> >i^*>7l fl« 

£ 7a ^ 7b^r 4#£-«-4^4 4^*8 ^ 7><a^ofl>H 7}<a*> 
^Jl^l M7> #^*v ^-f4 ^4* ^^^>7l 

£ 8a ^ 8bTr 4^-&^4^ y o v 4 *r^3 % 7><a^>^/i 71^^-ofl ^ 

?^Ai*fl ^1)7} ^4 ^^^V7l 4^5^. 
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» I 

1020030045887 #^ ^^f: 2003/9/8 

sj-^^^^ (wavelength-division-multiplexed: WDM) ^ 
^ ^ 7><y^>nj-(p ass i ve optical network: PONH] ^tr ?A°-3- ^Ml^l ^> 

#S}<8= -H^ ^ <!Sr<4 ^ ^ ^-wfl ^ ^ tsfl- # 

4^ 4- $1^ 7]-7l 4^^^# H ^ # 7>^7>- 0 > 

^r^l'^^ (wavelength-division-multiplexed: WDM) <*r&*& ^ 7}<$ 
7>^-(passive optical network: P0N)£r ^ 7}<£|7Hl7ll -^^1 sj-^^- °1 

-g-^H ^Jl^r Tfl^-tr^. ttr^, .sl-tfS-OT-^lM ^r^ 

A] ^ ^.A]^^ ^-cfll- ^711 ^-g-^ ^ ^ 7l-^7HMl -fa}lJ 

i-n-^ 4^ ^71-f-A^Ml ^711 7}^7}2] ^tfl^ ^ ol<4 ^-o. 

t^ii, 7 ]*| ^-(central office: C0)4 z}- 7}<$7,}t£o\)x] ^ 

^ jg-^ij. s^Kg. ^-7}^ol ^ SI- SIS 

o} o_ S o] sfl 7>^7Hl7ll ^ SL^}IL£- 

# 7>^7>n 0 V^ ^ ^^-SJ-Slxl ^>J7 o^Cf. ^13^ 4^ 

^ ^ H o V ^ <r#<8 # 7>^7>^* ^^^>7l fl*H, « ^E)7> -g-ol*V ^ 

34-5 



1020030045887 #^ <Qx\: 2003/9/8 

ofl 71^1 -^-(Remote Node: RN)*}*lfe ^ 7fl£| Zl^ feeder 

fiber)sL ££*raL 7l^l^Ei 7 ><a^Mlfe ^€ ^S-fr 

(distribution fiber ).£ ^tr^. *rD= -tlJL^ ^ ^-B-* 

^Sr€ ^ ^-tifl ^ o. # ^ H zj. 7> <g^ ^1^1 7}<g*> #*1 

A]Jr^ 7l7|^S 71^1^-ofl 3*1^ 

oie|tr 2r^«:^« 0 v^ 7^^^^ z}- 7 r <g*H|>j] ^€ 

Sr^-i: tfl-g.%= cllolEi7> ofl 7 l*l ^€ 3 

^ £ ^5}- ?J-Aj ^ £-«fl ^-fV^ £ <I3r A}JL7> UjS. 

A>Jief£ ^i^Slfe Cfl-g-^ C-flolEil- oj^tHelTfl ^2.3. A}J7^- A] 

#*1«H ■4n L *H tb^f. zL&m, ^>>Ji7> 71*1^-4 7} 

°J7> Alol^ Zj^o] ^A] ^ S7 ). §<H^l7fl 323. 71^1^-4 7}^7> 
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» t 

1020030045887 #<3 <^^>: 2003/9/8 

^ % ^3. #°1H -2^- 3? Isjj-M- ^-8-54- £-«ti ^Mi-fi-3 

^l^(node)* ^JlS ^^*Vcf. 3^7}^]^ <H*fl 2 7>^ 

^ ^ -^-(working fiber)** 2 7>^-^ iL2 ^g-ff (protect ion fiber )3. <£ 
^s} 4 7>^- 7>7l ^ # vilH^o] *fl<£j£)&tK ^e^]^- 1 7>^ ^-B- 

» ^ 7l^^ mj-^h 4 el- 3^ ^-B-^l ^ l 

7>^-si ^4 l 7>^ jii ^-B-s. ^slJi ^« 0 v^o.s ^Jil- 3 

<is> ol^*b 7>>7l^l-B- % loop-back) €31- ol-g-SH # 

£Ai^ aj-sq- ^-o] ( ^ # vHH^sl z}- ^j=^ ^ ^ ^ 

■fr* -f-sfl ^^Ife cf^€ ^IJ:* ^^tr ^ ^f^s} ^«^1 

21- ^o)l ^-c^ s^o} Aljr- ^-7l^>Jl ^AHl ^)o1^6Q 
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1020030045887 #^ H*]-: 2003/9/8 

sf^^ ^]Jl# <^#S)-€ t^Sj-SH #**Rr ^7]/ 

^ ^51-/^ cf#5)-7l (optical add-drop mux: OADM)(10a-40a, 10b-40b)£j- iil 
2x2 (110-180)3 ^£)<H 91^-. 3:*§ £^ 

-5^(4)^ ^-f , ^Vol xi, X2, A3 XN<y ^17^1 ^O-S. ^ 

is}JL, °}^r ^(2)^1 ^-f, ^-^-ol xN+1, XN+2, XN+3 X2N°1 f^l^t 

£ 1^ (b)^ oi-g-^i- ^ ^ ^ ^ H ^ o. 

^-flcf. £ 1^ ( b )ofl «><4 ^O], ^O. ^ Hofl ^ Vofl7l . ^ 

# vilB^^: ^1]7> ^t!- ^3^1 <£ 3*1*}- ^7fl^ 2x2 # i^R 1 ^> 

*St>l=f. <« 1"^, £ 121 (b)« ^ ^-7]/^^- t\^mv\^7] 

la(10a)2f # ^-71/^^- t}#s}-/<* cf^s}-7l2a(20a)l- 31 tt ^-fi- ^3^1 #°fl7> 
, ^ §71/^^- ^S)-/«^S}-7lla(10a)<Hl^ # ^-71/^^- t^s}-/ 

^^2)-7l2a(20a)S. #^sHa XI, X2, A3 XN^r 

12(120)1- ^ % £-71 4^5}-/^^Sl-7llb(10b)S ip-H^sH 9Yz$ g$ 

^-fK2)-8: *^fl ^iTil « 0 H^S ^#^4. ^ #^-fH2)# 
-f-^fl XI, X2, X3, XN^r ^3 #*1 21(130)^- -f-*fl # 

^-71/^^- tJ-^/<*4^7l2b(20bHH # ^-71/^^- cf^/^cf^Sl-71 
2a(20a)3 ^*fl7> ol-f-o^t}. 

Q^t&o] 3tf 7j °- 2x2 # i^R 1 ^1(110-180)^ ^^(bar) 

°\] 
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1020030045887 #^ <Qx\: 2003/9/8 

9X7} nfl^-ofl 9l7\Q mmioDS. <^2(i2)5. 

9\7}& *\3L$r #^2(o2)S ^€4. #°1)7> ^-f # # 

^(110-180)^ JH^Hfl (cross stateHl sW <$m^ ^S.^ # 

^2S ^5LlJL °m2S. 91?} & *\3Ltz tmsL 5L 1^ (bHH ^ 

3) ^121(130)^ ^"Hfll- iH^BflS ^JLS.*}, ^7} ^stt ^lH-^ 
A]Jri£n}- o^s}-, # ^71/^f- cf^sf/«cf^s|.7l2b(20b)<H]^ # &7]/^ rf 
^^r/^^Sl-7llb(10b)S. ^1^1 ^o.s. ^sq^ s\-Qo) xN+l, XH+2, \ 
N+3, .... %*\SL5. cif^ faiJlo] ^ ^ ^o_ (4)# jg. 

*fl a oH^S ^, # -S-7)/^^- cf^Sl-/^4^^-7lla(10a)^^ # ^ 

^112(120)1- f-sfl # £71/^ 4#s|-/<* 4^5r7) lb(10b)3- #^4. 

^ti 7> ^3.^- <y^^l ^ ^=^1 # i^^l ^Efl2] ^ ^Ol 



^-1- ^« ^ 5U4. ^14, ±5L^o] $-f§ 0.5. 

^*Rr -ait^r ^4^5r/4^2l-» -f-«H ^tflS. 7) JL ^J=ofl 
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1020030045887 #^ <H4: 2003/9/8 

tt ^7}^ ^*>Jl ^§ cflolE^l rej-e} -g-^ 44^1 ^Isfe nt^S 

^^i-ofl 3^Rr ^cf. °H 44 

44*1, ^>7l 44£-«-4f^ # 3*11^*1 7H> ^ 



°1» 44^4, #4 44^4 ##-R-# ^-«fl 

7 >«a^> 4*1*1- ^-b-» %n ^^TT 4<3 44^M: X^Kr 

«£^UH§^ 4^ # 7>^7KH1 ojo^, ^71 714^4 #4 4<3 

7l^l^# ^^Rr 7_>^ ^4 ^ ±LJl #^4, #4 4<3 44^4 ^7} 
7^ 7>SJ4 44 c^Kr ^-afl ^4 3? $-5- # A ^» ^44^ #4 

#4 714^ Ti^i ^4 ^ S.S. ^-rHl 44 4°ti #^4 3 

*fl3^r # ^7>, #1$ C-flolE] 4t_V 4*J= ^4 ^ 4^14, 

4^ #$~§r 4^ -g-4 31 S_QZ}JL, #71 4 7><^7> 

4*1 ^ #7l ^-tifl ^4 ^ ^-s 4^-fMl 44 4<>11 ^4 ^14^ 
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1020030045887 Q 4.A- 2003/9/8 

% ^R 1 cflo]Bl ^-i- ^ ^ 12 ^^171, #*J= HI 

°1^ #<^g- ^tb ^ ^ ^ #31* 5^Rr 3* 

^ tfl-§-*Kr *W ^ ^%{2Q2)9\ tfifr ^ #4^1 71(204), 
^7}/^^}7) ^-grWf 1 53-71 (206), M>1 S^S^ 5]^^7>(208)1- £t 

*Kr #°o V 71^1^(200)4, 71^1 ^-(200)2}- *1<3 7l^l^-(220)-g- 17> 

^-^ ^ ^0.(210)^, 1>M £4^.^ si ^2^1-!- ^^-^ xl^ 7lxl^-(220), 
*1<3 7l^l^-(220)4 A A°^A #*1(240)# <$.^\±= 1 7>^ ^ ^0.(230) 
4, ^ ^4 ^(244)4 ^ ^Al 7 l(246) ^ #*>*J= 4lJ># ^7l/^ 

^}7l sf^«-^5l-7l (242)1- ^ £^Rr 7>^7l- ^1(240)» 

Ol^tb 4^«-4^ H J-^ *r^*8 # 7>^7>n 0 HlA-l^ Ol- 

<^ AS ^2j-*}JE^- ^S\o] ^i ^5^4. 

-£ 3^r ^ t^l tt^s T^J-^g-^-^Al ^tg ^- 7 }<Q ^-g; ^ 
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1020030045887 <2J*>: 2003/9/8 

&4. ^3.2.3., ^ am 4 ; #£-^-4f^o v 4 ^ 7>«g^>^ 

#°o V 714^(300)4 71^1^(320)* ^^Kr l43"4 ^ ^-fH ^ c 'fl7l- 

^^*>^* ^ °lt 4°H14 ^ ^ 7}^}7] ^ ii 7j-^ ^Aj-f}- 

(312)1- 3L^*4. ZLElJl, £ i^ofl 4^- 4^" 1 &4# y o^ # 7^4 

^ 4*3 714^(320)4 4 7 >^7> ^1» o^^^ 4 ^-tifl #Aj-fHI ^- 0 fl7> 
^453* ^ °11- ^4 7l^V7l 4^ J&Jl ^-Wfl #>g-fi- 

(332)1- i^-*V4. 

2Lth 4^«-^«o>^ # 7^7}^ 714^(300) ^ 2]- 7> 

°J4 4*1(340)£ 4 ^Mofl cflsfl #ofll- ^Itb iLJl-8- ^A^l- 31^4. 
^43 o.s 44^(300)£- 4 7><g*H 44 tfl-g-^fe ^ ^4 ^(301) 

4 ^4 ^^171(302), °ll- 4^ ^-71/^^71 44 

£^4^4-71(303), 4^ II ^-€(306)4 #^4(307), ^lt 4 $ 

^Jll ^r7l/^^-*>7l 4tb 44^-4^471(305), N>N £4^.^ 4^ 
34(304) ^ 2>2 ^ dt4(308)« 3L^4. ^4^, 4^4 7>^4 4 

*1(340)^ ^ ^4 ^(343)4 4^ ^4 71(344), °l-& ^ 

4lJL«- ^-7l/^^-s>7l 4^ 4^^4^471(342), JjLJl 4^(346)4 4*J= 

4 ^4(347), 4^ *1JL# 1-71/^^71 4^ 44W4 

#471(345) ^ 2>2 4 ^4(341)1- 44" ^444. 
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1020030045887 #^ eJ*}: 2003/9/8 

^8-ofl7> -g^tf. f^o o v 71x1^(300)^1^ 7}<a*V ^1 (340) 

€(301)S] ^-g-^f^l (303)# 4^- ^^/^t^^7]S. a> 

N>fl £sl-a^ 51^^^(304)^1 SJ^sM ^B^W. tf^sHS A]^ 
2>2 ^ 4ix>(308)# ^ ^ ^-B- 

(310)1- 7l*l^(320)<*fl ^^H, *1<3 7lxl^-(320)<Hl ^^ltN>f) 

£45^ 51^^7>(322)<^1 3]*fl ^t}-^€4. ^ W ^tfsfe 

71*1^(320)4 zl- 7>^7.># ^sHt ^-ufl ^-fi-(330) sfl^ 7} 

#*1(340H ^1(340)^1^ ^ ^IJl^r #313. o| 

^ 2>2 ^ ^7>(341)S *4t!- 4#£- W§^7l (342)1- ^-*H 

^^171(344)^1 ^71 Ajis ^#^4. 

H^Jl, 7^4 #A|(340)4M 71^1^(300)0.5. ^llf *l^Rr 

^^-1- i^^, ^H^Hl 44 ^ #€(343)^1 a] Jri=, 4^^ 

4^4(342)4 # ifl^l ^4(341)1- 43 71^1^(320)^5. 

^uf. 4<^ 71^1 ^-(320)0.5 *I^4 A ^ 4^34(322)011 
^*fl 4^4^ 4# 71^1^(300) *J^44. 4^4^1 #°o V 

7l4^-(300)°fl 44t!: # ^443 ^4(308)« ^-4^" 4£- £4^1 4*134 
(304) 6fl 2l«fl ^cf^i|ji 4#£-^4f i 47l (303)1- 71(302) 
4| ^34^ ^71 aJIS ^#44. 
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1020030045887 #^ 2003/9/8 

Ai, 7>^"^ ^-B-» ol-g-^H ^*Br 4^ 

6. ^sflEBj ^(free spectral range: FSR)-°5. ^}^9l #4 7}-^] Ji 

-g-^rH cf^^/^cf^s). ^ ^rf. olcfl o^, ^oj- 7] 

*1^4 7><g*V ^^Itl- Sp^^-f^lS] ^ £ 54 #4. 

^Str ^^-^ tfl*H ^^tbcf. 

£ 6a ^ 6b^r # 7h<y7}i?MH #^-fHl ^> 

°B7l- l^tr 3-^4 ^^^>7l 4tr i^AS^i , £ 6a^ ^ ^ 

-fMl ^-°fl7> iHltr M-Er^fl^ £ 6b^r ^-«fl -g-*}- ^-R-^l #ofl7> #^tr 

£ 6a*ll w}<4 ^ol > f^oi- 71^1^(300)4 ^1^ 71^^(320)1- 

^^Rr *Hd ^ #^-fK310H ^>^7> fS*}-^, 71*1^" (300 HI $1*1 tr 

£€■ ^ ^^I7l(302)o11 ^^l£l^ #^4 5L-E- 7>^7> ^^1*}- ^ 

U= ^ ^^171(344)^1 #^°1 ^SlJE.5. ^ov 7l ^^. (300)2 |. 7 |.cy 

7> #*1 (340-1 ~340-N-l)olH^ 2>2 % i^R 1 ^4(308, 341 )» ^-EflS. # 

^ 71^1 ^-(300)4 7><^7> ^.Ajol Ti^d J±Jr ^ -B-(312)# 

ol^o^lSL^. ^cf. 
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1020030045887 ^7>: 2003/9/8 

<^1« #<H. 7l^^-(300)<H]^ 7>«y^> ^1(340)S *}*J= 

^ ^-fl- A d^^, ^ ^H^H ^ ^(301)^ S)-^- 

^-#^^-71 (303)1- 4-g" Cf^2}-/^4^2]-7lS A>-§-£]^ N>N 

^ 2>2 ^- i*}( 308)1- 3§-3±-& ^ -0(312)1- ^}c^ 

<3 7l^^-(320)o11 ^1^4. =L2\JL, ^ ^ 71^1 ^-(320) ofl fl*]^ 

N>N ^4^1 2l^^7>(322)o]l o}*fl ^^^ol «.afl t^J: ^0.(332)^. ^fl 

^ 7>oj7l- #*1 (340-1 ~340-N-l)S. ^l^^. 

°1 *fl, ^ *}U= ^IJl^ *1<3 7l^l^-(320)o.S^-E^ ^-Bfl % 

^-Pr(332)o]l ^1*11 zl- 7>°j74 ^-^1 (340-1 -340-N-l) Si 2>2 # i^^l 

Ji7>(341)^ Mx} ^-Efls 5)<H ^-yfl 12 ^-°r(332)^Blol *>^= Aj^f ^ 

^, £ 6bofl £Al^ H><q. Qo) t *1<* 71^1 ^-(320)^ 7}<y*l- ^1(340-1)1- 
<a^Rr ^-B-(330-l))oll ^-ofl 7 > f^oj- 7 i^i ^(300)ofl ^ 

^ ^ ^ ^^l7l(302)oll ^£l^ #34 ^ 7V^7> ^1(340-1) 
ofl ^^1 ^^l7l(344)ofl ^^]S1^ #^ol i^Sl^S. *fl^ 7}<^^\ 

^l(340-l)ofl ^^Itb 2>2 ^ (341)1- 12*1- ^-HflS. 3*^4 ^ A H1 

^o o v 71^1 ^-(300) oil ^^lt!" ^ ^^171(307)^1- is}^ £-2. %Q 

(306)-i- -S-^-*>JE-^ ^ ^°o v 71^1 ^-(300)4 «fl^ 7><a^V ^1(340-1) ^ ^ 
^1 ai ^-tifl #^-fK332-2)# -f-^ ol^^s.s. *j.cf. 

34-15 



1020030045887 #§j °J7>: 2003/9/8 

i 7a ^ 7bTr ^^^^ % 7}<$x\ ^ 

*ltb ^-2-^1 -gH^ ^^§>7l ^tb SL^ilsL^, S. 7a 

£r 7><a*> #*J= ^ ^ofl #ofl 7 } M-Bl-tfljL £ 7bTr 7> 

W #*1^1 ^ %^7H #ofl 7 > ^HJ^ M^t}. 

£ 7a<>fl 5^1€ 4^- ^°1, 7>«g;*} ^l(340-l)ofl 3*ltb ^ ^ %Q 
(343H1 M7> 7]^l^(300)<fl *fl# ^ ^^7] 

(302H1 ^51^ 7}°^^} ^1(340-1)^1 $1*1 ^ ^ 

(343)^1 #§H £_^s)ES, 7}<$7\ ^-^1(340-1)^1 $1*1*!: 2>2 % ± 

7>(341)«- 51*1- ^-EflS. ^X|ofl ^tg- 7}<£*} ^l(340-i)oll ^ltb ^ 

ii #^(346)4 *>%t a. 5: # ^} 71(347)1- ^o-Ksi^- *H ^°o v 7l*l^- 

(300)34 S1H3- 7>^7>(340-l) ?>sl -f-A]ol ol^ol^l^s. ^-t}. 

£ 7b^i ^i, 7><g^> ^i(34o-i)ofl ^i^it!: *><a= # 

^71(344)^1 #°fl7V ^3^3, *fl# 7><a^> ^*1(340-1H1 ^*ltb -S-^ 

71(344)^1 #§H i^sl^S. -f^i Sfl^ 7><^7> (340-1)41 ^^l*!r 2>2 
# ^>(341)» H*} ^EflS ^o-H jl^ ^0.(332-2)1- #°o v 

71*1^-4 7V9J7>^ ^-ai c^y-i- ^-0]*^. <>1 n^- 7}^7\ 

(340-1H1 ^1^1 ^ 71(344)^1 #^°1 i;LJr 

#^(346)4 ^^l7l(347)« -^^>£^- *H 71 *1 ^-(300)4 *fl 

^ 7><ij7V ^1(340-1) ^ ^-Alol ol=o^^ £ s. *vcf. 

£ 8a ^ 8b^r ^^^^ # 7}^7}-* < HH 71*1 ^-ofl $1 

*ltb ^.S-^^1 ^fi7}- ^*Mr ^^^>7l ^tb -£^0.^, £ 8a 
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1020030045887 #^ °J7>: 2003/9/8 

*r 7]x]^S>\ 4^ W ^ ^M^l #*fl7> ^St!: 

7> ^-f* 
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